
~., Slid Mappial (SUpbal>

In !up .".u modIIftIlICh I)"mGol trllllnlUItd CCIItCIinI. mulliplicnr ofu.w billilld codiftI
blU. n... b'"eN ...." iato."...IDA"sn 2. 1&ipal
ccmstelSaQaft (u lllawn 1ft 'aIUN 2).. The is_ fa lIS IaaIoI
Ilpal aqUSVllmtfor~ 0Wf , 1. a.u _....1
conaeUauon~ _hIrique which '~illlni co sa m die 2
cbmcns~l space &n such • -.y N 1Q u"peve the~Mise irIInNuty~ apprDaUIII&Cly 1
dB

Th~ c:cmc:ept IS baS'cal1y d1u an~ COftI1CllltiGft would be I.IpbIricaIIhapc. hcrwm:r. &hit is
not paUlblr. Sl\ell mlfJPU'l~Id 1M........... .., ..., ....... Irid
canulllatlon to I nar·~l~with1'1"-~or_Ii..poiIdS 111 1M 2
dlmaulDnalsplCe. The ftC' effect" 1hal the~ is IIpIIIded.__lip' CO _Ie rauo
's 'mJJr'OveG by .pproxlmltely 1dB. tlu: V~ speci8caIian supparts 2~ ofIbIlllIIIJIPU'I
which are rcllt8d ttl cmnl of,he ftsWtmI ccmstel11CtGDI~j 1~% and %5"- "PIN-em.
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U" Warpia. (••k-a. N....U...r f:lleotUa&)

W&rpU\I ,.. anomer Corm of...-1...- aoclmI tpICi6c&Uy 1O combat...&cnI of
Slanal dependent channltl~ alto as &WIIaIl GrhInIorsic~.
Non-1m1lt clu1amon It...aau ift aU 'WIIat aacl is~_ due so..
POI cltl1lal IIwachlllaf. l1li101 Ii.... "I'M 1 otPCN cacb. compaandllcl by
the l1Qft-hnar dllROnIon1mrDclucal by ala. COi4Qftalll1UCl\ u lnUfanDlfS ancllOldiltl coil,
~ havoc em the!e }qh spn4 mockms.

Warp.", IS a means af tn.dmt aff npalto BOise IIDIftUI1ity tar m.,.aiatUent i!\ $llMl~
dtStomo.,' ImmunitY· Fll\ft 1 sbowl how warpalIcIoes thP.
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KnOv.1n, (hal non-hnClf cillUUtlon Iff"," Use OUIer conscel1aboft POIlUS more atvaocly &han che
Inner eonstslhmon palnu. the concepc K 10 CGft\proCIUSI cbllI01l1'lnI'IIUftUy afme iMft' poims m
favor of tht mare susceptible out PO"'". The result 1$ that cht mall cbIcance betw.en pGl1U5 15
Incrdscd In the ouurr mnlt ofdw COIm.llauon (ImPfCIvma cbt immunny to all r.t'PCI or diIUa1aoa.
bul "artu;ularly nof'·lmear dlstantOft) while the man cbSClftCf bet9Men Chc mftefPOimS is ntdUGICl.

"me v.,.. allnClDd dQa ncR man*1e me full .,lm_alation o(all t'c'ItunlI wUhin~~
TnerI~ mll"mum ftq\A1'~ 10 that mactemi will funcbOa at Uta V.34leYt1 ~n it l.avu the
dc:ca,ls to tbl mmuf&ClUrt:n bell~ dIICidCI-.bteb Qlftions wm be used aM 1ft What
I1fder tr.t~· ""n be~mt With ..OWMIW. u. 1& UftCitr"* tMt thin .. trIdIofti...
.:omprDml$CS DCmI mldc 10 opnmGI die V~ modcm$ perfcmaInce with the c~__iGn over the
netwOrk 'The dIU R1C$ WlU tbmfCH'l be lit to _ htpm ,..ib11 level _ Ul the lowest
denomUll1M nf the mCJMrM f. c::.",..ubaJitY.
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3. Tran.mintQn Parameters for'V.U Modems
WiUt ICJ!M uncSctsCaftclml Df what the V.)4 moclml ....... flUp.. to ...M"""
ftCtWCWk. a laak at .lIUSftl1SUOa rtQU1rcmeftti ,,1IMCIcd. nc v.~~

requrmnans ... bastci on modIM am,lcmtnWtClft lad MId Ie be 'NIIIfiaecl", .leplaony ....
The lft\lSDnIl\t panmNr'S ... blftclwicIm (frequency NqutJcnidUl. nlCelYl IIWI. _ al.
rcqum:mcnt. As eM VJ4 OVII"VICW 1Nd tG iUUICI'ItI. die IIICIdaaalle dcIipM to • the
network van.bans nno ICCGUftf II'Id~ the madc:at', ,.fonIIncI.

3.1 a.nctwldth Require"""" tor"'" R.Ife ..,..."
The rru a-ommenetalioft 1ft anld c '-Iua_ci.· ~....-.1ables_
c:alc\llanOlU to put Ie ,n'o mms ChIc make 1ft .111 world. 1be 1aItIc __ shOWI cbe
relanomtnp btmva:n -1Mbol ......~ - l,raabol- uucl ..
elPf'C"is baud rate; Each Jymbo) cnc:adcs U mill)' a nine (') 1IitIof )'ieIdI- cilia
!'Ite: ~~ sYm~i rate ~:l,t:1't ).29 baiNG mtlf~1D"hIa ad tbtY an: ;aU,d
hlah 'ltd to. The:n,' Ipprcnlmllllly •~~ di"-'ce 'ill die bIndwidch used. This is '"
coml'£Nlu for ~U4mt""1 roneaft.1 enher tblI hip or low c:ada crt the~

SymbQI Muilmau
1Qlc CII\u:r 8_~ ....
De1' set: rfecruftCV enu Das

2400 Low J600 HI 400. ZHao Ib 21.6
I RtF 1100 Kz 60Q • 3000 H%. 1\.6I
I

l.o....- I l6461b 2'..1. !Ollie 24.0t ~""J •
H1gh 1829& .51·3200 Hz ~.O

I
I 2800 • Lo.... 1680 Hz 210.3010& 24.0

1
H'Ch 186i H~ 461 • 326' lb: 24.0

I

\ 3000 l.,.av. 1100 tu 300· 3300& Z6.•
Hlrh 2000 Hz 500· 3500Hz 26.4

1200 L.O\l. 1129 Hz 219·1429 Hz 21.1
I H,~n 1920 lU 320·3520 Hz zs.s
I

,

, 34"9 • 1959 Hz 244·36'4 Hz 28.8I ..
• OptlOf\&l ~Yft\aal R.a."

Telephone tantrn:qurmntmUIR ~')'wmtm atOund 300 to JOOO Hz. Iu.. sable iUUIII'I1A.
\'.:14 modems 10 wet! be)'Ond Utese numbers. In ..lilY... J'IIA'WOI'k bas~ baftdwiOth lh&n thr
tin(flltlll:. bulmer. ue"O~. Ditrmns.1SJIPOR SYl1Clas willlilllit1he '-dwidth.
Wh~!c lh" ~s nol effect VOICe =1MC'IOft$. " >Mill chlap U. Jllri'onaacc of I V.34 modem. It
5nouJd be:' LJ"dm'ood Ulil theK~ are probJnllhe vef)' limns of the telepbgne spccU'\Im and
ttytrtS to adApt \0 tM ;onlUtlOl1$ Ihac An tNn,

3.2 Receive I.evel (e.mer De".f)
The rn; recommendation un thteshold levels far camer detIaliGft Is a t.v.1 "uwr thin -43 dBm.
nus us the moclnn' $ rmn fDr re~el\'e level. II hu been ObSe'YId tba'C 1IlOl1 V.34 mockms Heel I

1 •
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't'lCl of -co dBm It _ hlp enG af die bIndwi4ib • 1ft.. .,.golme and bte race. 'arGIIII1*.
Ifa modem fIIFStft'I • levi' af -4% dln1 ac J«)O Ib:. dwn it woWd""I aymboilldl of3200 1M
use the lower c:IIItIr frequency of 1129 H2. "l'b1t &ia1a raw 'lloulet be • It 16.41011t1 itall ochtr
J*3mcrers WI!'rf: adequare.

3.3 Noise Rlftull'Mtem
The mJ V.34 recarnmndal1an do-. ftOt~ ad4na..MlSI nqaia.... It was ntCIrAIfY
to c:hft:k \lI1tn mgdem 1'IIlIftufac'Ann. AI. OW"...... radicalC4. me COIII18Uatian aetbe V.34
mociam 11 vet)' Comy:w:l. Slpal.1O-Ntme ItaUo (IMI.) ......,.,.......WIt""iii_it to be
~t, The: lower lmm _, hal ban qucKId II. 32 10 34 G. this is u.laMIt I'NJ. fteeded to be
&Ole to connect at :'.8~ an V.). macIcmI. MOII.ur~ we WI'i.. to pIIIIII*
only a 24 QB SNIt. 1M nItWGric has Iniplovtd IftCl dUllIUIIIber IS achiCYId ill 1M swueMd
nllWOTk.. inn older types of nlmriOfk clements In lUll cIIp1GYId-. II IUCb.. • SNIt of32 elf
rrmer elMot be!~.

BeUc:cm's TM·:!S:ZO:rltl repancG qnal"naisc qQO$ ... dipeal ....tiaaa. Wb= 1ft IlllIoI-to
dlg".1 CA/D1. lhen • chtt"'l·co-IftalQl (DIA)_~ oaaurs. tbm is .. SNR or36 fa sa dB
measured thtoqh the a'IrItpOn. Itt umYCISII 4ipaaJ Jaop CImIr (tJDLC) is .IWSCIIJ 1IIIJDPl,
foune In thenc~ Two of that 1rIM1'Gni __lei MUh in • SNI.of!] CO U dB. When a
101:11 ,,,men and cabl~ 15 a4ded nUO the tQUIl'Ian. tbf SNR would fill to 32 or las, ThiI wauld
drop the dati race one l.vel,

4. t.ocal Observ.tions
There have been te1'Orts from local"~tS -ViAl co 40 w;tb IbDI1 lac:alloGps. It Wa5
dcltmtanc(\ thlt ~oap, W'lth leu than 3 dB of lois weN nIIIliq lower t1'lIn~ data .....
ThrouJh mI.l a.nd cmn. peri'onnIftCC was IOt'nCWnII unprovtcl by adctiq 1ddiUGnI110111O me
1001'. The underlymJ fielOf' WU poor mum lou Iftd some modems oou1d 1101 cmcel out the MIT
end tenD tna' \If,S prodQCeQ. The modems would~ 1M nho II no.....UjUltlhe Gill
rat~ 4o\\o"Tl 10 c:ompc:l\UtC'. nus III (undunlncallUUC _ bas bnft &attn &II' by Use E1AI11A
sW\cal'c1$ beay on aWol mo4ernr.. AM'fi netWOrk model has been pMposed 10 mate ace:ut&ttly
reO.,'r the .I~Nal 'WItched telrphone llIWiark.

TMce sarna 'no'" loope can pnerate ht.htrr~t thtDuth lome mocI4ttft lrIft,foUlIft'I and cau.ce
poor pcn'ormance Cw-tomm have had &a ad4 \la_eel~~ the ltne to .uceUte curran
now tnrou,n chelt moa.m5. Mar1m' ,..u. .. with~ &kat ......a.~ ....un.aem wkioh
r~e~ate5 the CUJTenl. Irthese mode1M are C01'InIcted to I di.,tallaap camer (DLC) c:lIInnet \IIUt
that adJustS transmrSSlon levetl based an lao1J mi"",", che maeiems will m:;c'V1f a hotl~ anci
kaye Tatum toss problems.

!he customer :i home enVIronment ;an dfm V.34 madam prrf"anlllDClt. Cusumler pnftllJeS ware
c:an pick up nOlse when ""'IRed abtc pan \I ntH -..cl. AIIo. I ctiRGt nan 1nwn IU~may
i',ve $Ome lmprovenw,,, 1lw other lourc~ ofnoise CU1 come from 0Ihertet~ Sal on the
ume line ~ ...ell as fax machmtS UId I1\S'M:nnI madtmes. RcmoV1n, these cIeYiCcI tram 1!Ie
lUti hne could hetp 1ft ImJ'l"OYmI dala COMCCUOI\6.

- -. •
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5. Modem T••ting
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. M:*m p;. l.aet I'ICQmCI\UCf,

---
'-

'I

I
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tn-lCSl smps deQHcQ In F.IUJ'IS 4 and 5 iftWlved I SLC H COT" aT wilhappnapc_ POts
and Wei LUi, The ac:eeu system mF1rure 4 was iftsIIJled u IftIIII'I'IcS DLe With 1M SWItch
loeaLed lIme Ben,ore £aedi'Y m!lid Bank. NJ. The DLe IYI'aU were loC&CIId It Ibc DeUcon:
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6u:ihty11\~. BltllCOR.,.. aetWDIk MUXs ftft'" far the ISI c:«lMCDCIlI
tKtw Marnaown aM tlcd 8tftk. sn 1)\ cues. acb~WU aMftlUya..t flam.
, 1 level aaaum c\ock &cNtC••

". ,aal ofmae tests wa to dcu:nni1w tile .zamamaumil uada' dUfmne c:ondiMftS. A. ftle
Vla5 cmufcrrect 'bnwccm mo4cms to UIIlft a ftltd GGlIIIICUaft.

ATekom MalyI'S Sys1Cft\5 TAS 1022HS..1ul .......wu UMCl to caatrol tht 't'iSCJdeaIs.
Pfg(;omm PLUS far Wmdows .,.. UIcd to WMlftumcatl wttb ttt. TAS 1022H5. A..elk .
WT\tmt m~',Wandows AI'faCt 5lmpt (WAS) -PICwu \lllG1O IIlIOIUG 1M TAoS
l022HS cSlallftJ. tile U1nsfe: and fA CI1'NN~ ......

5.3 If.~ulfs

1.3.J Tn.. ~"b reM COD""io••

The table below shows flI\lJ" gf ItSll~ 'Che numblr ofMIlOS to dipl ccm.......OI\S met u.
lQOl) lanf\h$ are vaned.

Number of AilcK 8 side dB I.oaa& GLoaI! B
corwmtons D 1004Hz H04 Data '*1 nI ria 4.6 13.1 21.•

I ) Kf\ 31U\ 7.7 l8." 28.8

.. 3 Kft 1.5 Kf\ 10.0 30~ 21.6 24.0..
"t 6Kn 1.S KIt to.S 33.4 21.6 24.0..,

9 K!t 1.5Kft 12.0 36.2 21.6 24.0-
I 2 1 n 1.' K.ft .' '9.: 1'.2 2•.0-

As iee!11n the Qble. one chgltal convenlon f1:iul&ed in I mntmum canne~ Jlte arn.•~.
liowe\l~. rhere was lither no loop anachld CIT a YIfY shun JOOp W&I rm-m. The I'IIU1t was hlUe
frequt:ncy roll ofTII Ute bllh eM. Wbcf\ an Id4stloal COftYlrlioft is pnIIftt, tha cIa1a me cIraps m
both dtrealO'n\. Thefe 1$ no ,ddttnmlt etTect wich '0Gt) It!nlth until••9 Kit SCetlan .1
fllCheQ. The level al 3604 Hz scans 10 lets cloacr to 1tv: -iO dBm potftl at , KflIft4It 12 Kit. it lS

close mwah to n U\.1' the Qau ~tt Ift'down anamer level.

5,)..1 Loea. Cattle Tats

ftelow IS .a IIble wbu:h IhoW'5 Iha c;DMIIeI ma whsn laIin& • fiftaa kJgpI fuund in 11l-NWT·
00039111 '. These taops 'Im'I UHd to 4etermme dw efIIc&a ofdi&rtm\caw..J*a.bncSrect·
liPS (fiT) on modem comcCl1"l&ft. 1'1IIy 1ft actual "bta loealld in cbc.I~ MorriI1own
L.&b. The D \Ide of me lest canfll\lflllOn was III a~ 1.$1CIl 0(26pup cUlt • rtprtIalt Ir\
Internet serv,ca ProVlcxr on • short loOp. ellher' 10 • loca1lW\tctr ar aDtJlal LaQIP~ ('t')t.C').
The A :SIde ~c:nwi t'AJu:al I'ISIGmnal \&Sa'i. Only Ofte 4iFcal c:cmven.. II praen.t in tlua; let
oflests

-------_.-----------------_..._---- J1



14
13
12
11
10
9
8,
6
5
4

3.,..

LCiaI'h of /It. Laaat
. tOl txft 1oeM

i--_.....- .....- iP.2!.iiii...--iipi--...."-O:l~IAIiji
\. 3.5 n.4
12 3 11.2

13.5 0 llJ
12 1.5 11.3

16.5 1 12.3
lOJ -i.5 11.4
16 1 tLS

13.5 0 12.2
1"j \ 12..1
U 1.5 t:2.3
1"1 0 13.0
13 3 13.0

16.$ 1.5 Uti
I 0 '4~

21.5
27.6
%7.5
27:1
2103
27.6
29.6'
za..
30.6
» ...
30A
Jl-l
31.6
32.7

I:'ddblt RMB-z
PapUaf2!

...
A

26.4..-26A
26A
26A
26A
24-0
26.•
26.4
24.0
24.0
24.0
26.4

.0

The resutts indieale WI briCPCt.l;IP 40es nat 4irmIY1#Iadie dill a.IolV.M JIJDdemI. II is
men dcpIndaftt on the acaaat Impb cf.' cab\I. n. dt1& r&1I is c__...... lUU-
\6.5 Kit. The dam nCC pr:$ down Oft.lewt It 15 Kit.......It 11 Xft.".~
IS In Ute polWCT joss at the Np end of the spec:nm. The I ftlodan woWd bI~I.t I
~omlnlllc.."Cl of ·10 dim. Tht Mlivelrill ,s IhIft -16.9 dim fQf loop,15 ad ~., cDlft\ for
lo~ #1. The acN&11e-ve1 is v.-na: is detatm_ the daD rile,

6. General Assumptions

The table bel~ cou1c! br u-o as.., .id co cletI'I'ft'iM the MGA epa......... f•• V..34
mcd.m DvtT the 1nh UTA Nctwvrk. I'" a.ssamId Nt u.r. aft _ nubtccantU'"- ... &11
IOOJlS .,.. W'lUunMt"I'ft&I~. Ie 1$ ..., _viable 10 all...,t...Ift _lift~ 10..
numom.

ChOOse one: ,&em hra ea=b 8l'PbClble ••fOI'Y and~ the 1MftbIr iB _~ ta_
nh. boa to t.hc nJhL

;CUSlCt'fteflOOp 0-9 Xtc NL (0) ,. t:!NLU(l) tZ- i'Kft Nt. (3)
I 11 • 24 KIt L (') 24-030 Kft L (10) :> 30 KA L. (12)

- LMeV".-J
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,
LpapUr NoPLC(O) tOLe' C21 tmLC (6)

.....,CarV....... ,

Swnch 'T)'J'C AIWeI (0) DilUal <U
".",Valta,-l

ISUCTOt'f," F"lhty O,grtaillaute C2l AJalOS.... (4) 818 T-4:Ir (6)
J'uIIItr v..... r

Swnch Type AM10I (0) Di.... (l)

I Swtle~VIlu. I

LoopC..u ~ Ole (0) mLC (2) tmLC {6)
LMpCsrv....·t

CUSlomer )oup I0-9 KJt Nt. (0) 9 .. t~M.a(1) 12·11 K.ft NL (3)
, 1a•2. K.t\ ~ (7) ~""JaUL(10) :> 3OUL(12)

LH,Valwt-1

Acid me SIX v.1UCi 10 obIam the Sum o{V.ha..
.rut III.u JI".s- f

Take: tt\e Sum af Values and find Ute rift.. that i4cntifia Use mOSt optimistiG pombl,'" rat.. for
Ihu conne'Ctlot\.

0·6" 28.8 Kbps i r 9 eo 26.4K.. JO,.13-24.0K. 14-16 .. %\.6~'

1'··10 <= 19.1 Kbps 21·2~'" 14 4~ 26-30. 9.61C.bp$

7. Conclusions
!b! "Iylli pC IbIS repnn clgd)' m4tcaw 'bit V,34 mo4a perfODJWlCl '!ill !ID' .,.,'IV over the
~1S=d 'c'cpbnnc ftCI!lcft· .nus .. 4ue. mJAft. to tbr VInId flltlttill IbM am in tnc MtwOrk.
bU'lon how modem mlQuflClUlm have implemanecltM V.34m~ftGQ.

'J'hB cclcphono n-twerrk II made Utt ofJaCM law with AID and DlA c:cJI'MIfIIcmL Eadt 1_ ..;11
ctc,rad. I V.34 modtm CONIICttOft by~ level ClUe~ the Mdili. of.-.mzaticm &lOPe
lnlr~ced b)t me .,.-law~ ca.eocbnc· WMn local c:abtc as added 10 tbc: IquI~ &
imath of more than 9 U or will de"'" I modIIn c:annect .... due 10,. ftIqu&tcy roU·
off It th, tl1sh end of the IpICIrIIm. 'tlwrefan. u. ,.....CGftIPIny hIcl cmly 4iIiQllWiteb&rs.
and aU d'l1t1l tNftk1nc~ chan _ baG cmIY local cUte that uvc:r u .... t KIt. aU thcu
cuslOft'lm would be ht""ly NnmISI tMtt cia1a lines I~ 21.1 K.bps. However. this CftVllOM\ent
40es not f)USt at th" nmc. Many IftOdIm &11m wiU hive dati~ at Ina. 21.1 Kbpi
but Decluse or how V.34 mocacm, GpCRtc. they wnlll"'llft at ... most optimum nte pam"'e.
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") Q..:~..

A.

4

" Q.

h A.

'~

PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Ernest M. Carter. My business address is 5160 Parkstone Drive,

Suite 190, Chantilly, VA 22021.

BY WHOM AND IN WHAT CAPACITY ARE YOU EMPLOYED?

I am employed by Chantilly Telecommunications, Inc. as a telecommunications

engineering consultant. Currently I am providing consulting services to MCI

S Telecommunications Corporation (MCI) and AT&T Communications of California,

II Inc. (AT&T) concerning outside plant infrastructure design, construction and

10 costs of the local loop.

II

12 Q.

13 A,

14

J5 Q.

16 A.

ON WHOSE BEHALF ARE YOU TESTIFYING?

I am testifying on behalf of MCI and AT&T

WHAT IS YOUR EDUCATIONAL BACKGROUND?

I graduated from the University of Alberta in Edmonton, Alberta, Canada with a

J 7 degree in Electrical Engineering in 1962,

18

19 Q. WHAT IS YOUR BACKGROUND IN OUTSIDE PLANT ENGINEERING AND

20 CONSTRUCTION?

21 A,

24

I have over 31 years of experience with Bell Canada of which 21 years were

directly related to outside plant engineering and construction. My experience is

in territories ranging from metropolitan urban centers to small towns and rural

territories including villages, farm land, mining communities, forestry industries,
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vacation and weekend home areas, bedroom communities and vast undeveloped

areas.

I started my career with Bell Canada in 1962 as an outside plant engineer

:+ in Northern Ontario, a territory with urban centers ranging in populations from

" about 500 to 90,000 and a vast rural territory. My next position was in Interoffice

fJ Transport Engineering, where I was the engineer responsible for interoffice

"7 transport planning and provisioning for the Niagara and Hamilton territory. In

1'\ 1965, I transferred to Corporate Headquarters where I worked as an engineer in

9 the transmission group. I later transferred to the Corporate Headquarters Outside

10 Plant Design group where I was responsible for preparing specifications for new

I 1 products, dealing with suppliers and standardizing new products for terminals,

]2 feeder/distribution interfaces, loading coils and carrier apparatus cases.

1.3 In 1967-68, I attended an 18 month Operating Engineering Training

14 Program at the Bell Laboratories in New Jersey. With the advent of solid state

15 technology, this program was established by the Bell Operating Companies to

16 provide training in the new technology. In 1968-1972, I was the District Staff

17 Engineer at Bell Canada's Corporate Headquarters responsible for developing

18 engineering methods, writing engineering and construction practices and

19 performing engineering quality reviews. In this position I was also the

20 engineering representative on an interdepartmental corporate operations review

2 1 team and I was personally responsible for conducting the operational reviews for

22 outside plant engineering. My later positions with Bell Canada included

23 responsibility for Plant Expense Budget for Plant Operations for the Toronto Area

24 Vice President, and District Outside Engineer for the downtown core area of

25 Toronto, Ontario where I also was responsible for the conduit engineering and
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the interoffice transport outside plant engineering functions for all districts in the

Toronto Operating Area. For three years, I was in charge of Bell Canada's

Corporate Engineering Economic Division and was responsible for developing

4 engineering economic study tools and conducting economic studies in support of

(;, regulatory activities and corporate investment decisions. I was thereafter

6 appointed the Division Construction Manager for Northeast Ontario and was

responsible for an area extending from the Quebec border to the Manitoba

8 border, a distance of about 1000 miles This was a new organization that I

9 formed at the time when Bell Canada had undertaken a major five year program

10 to upgrade service in non-urban areas. Later, I was appointed the Division

11 Outside Plant Engineer for the same territory. In this position, the functions

12 under my direction included Planning, Design, Records, BICS (Building Industry

13 Consulting Service), Digital Loop Carrier (DLe) Provisioning, and right-of-way

14 procurement. When the Engineering and Construction organizations were

15 combined, I assumed responsibility for the new Engineering and Construction

16 Division for a territory that included central and northern Ontario.

17 From 1985 through 1988, I was an Outside Plant advisor with BCI Inc. in

18 Saudi Telecom responsible for advising and training the Saudi Telecom

19 Managers for the Western Region of Saudi Arabia on all aspects of outside plant

20 planning, design and construction. From 1988 through 1989, 1was on a

21 Corporate Task force charged with developing the expense budget funding

22 criteria for all strategic business units. My primary responsibility was the

23 expense budget funding for the outside plant and customer services functions.

24 From 1989-94, I was the Operations Manager for Engineering and subsequently

25 Engineering and Construction in eastern Ontario. Following my retirement from
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Bell Canada in 1994, I worked for OPS Consultants, based in the State of

Virginia, as an outside plant engineer.

4 Q. HAS YOUR BACKGROUND INCLUDED TRAINING AND EXPERIENCE IN

) THE DEPLOYMENT OF DIGITAL LOOP CARRIER TECHNOLOGY?

6 A. Yes. I was in charge of a major five year program undertaken by Bell Canada to

7 upgrade non-urban service during the late 1970's. To implement that program, I

X began deploying large numbers of Digital Loop Carrier (DLC) as soon as that

9 technology became an economically viable alternative to copper cables. A large

10 part of the territory covered by the program was under my supervision and it

1I included the territory with the greatest number of DLCs in Ontario. As a result,

12 many of the provisioning methods and procedures that were developed in my

l3 organization became part of the standard operating procedures for Bell Canada

14 in the province of Ontario. Also, following my retirement from Bell Canada, I

15 worked for a consulting firm designing digital loop carrier systems for a Regional

16 Bell Operating Company.

17 Q. PLEASE EXPLAIN HOW YOUR TESTIMONY IS ORGANIZED.

18 A. My testimony is organized as follows:

19 I - PURPOSE

20 II - COMPETITOR REQUIREMENTS FOR IDLC UNBUNDLED ACCESS

2 J Competitor Requirements for Unbundled IDLC (Integrated Digital Loop

22 Carrier) Access

23 Incumbent's proposal related to loops served by IDLC

24 Response to Pacific Bell contention that IDLC does not support local

25 competition.
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11I- UNBUNDLED ACCESS NETWORK ARCHITECTURES FOR IDLC

How NGDLC (Next Generation Digital Loop Carrier) supports the forward

looking local competition environment

4 How DGS (Digital Cross-Connect System) supports the forward looking

" local competition environment

6 IV - SUMMARY OF METHODS FOR UNBUNDLED ACCESS TO IDLC
..,

"

x V - DLC (DIGITAL LOOP CARRIER) TECHNOLOGIES DEPLOYED BY THE

q INCUMBENTS

10 VI- RESPONSE TO MR. DEERE'S INTERPRETATION OF THE FCC'S LOCAL
1I INTERCONNECTION ORDER
12
j 3 VII - RESPONSE TO MR. DEERE'S PROPOSED APPLICATION OF
14 INTERCONNECTIONINETWORK ELEMENT REQUEST (INER) PROCESS
I 5 FOR LOOPS SERVED BY IDLC
i6
17 VII - RESPONSE TO MR. DEERE'S CLAIM ON THE INABILITY TO
18 DISTINGUISH BETWEEN FEEDER AND DISTRIBUTION IN MANY
19 CASES.
20
21 VIII - SUMMARY AND CONCLUSION

22 I - PURPOSE

23 Q. WHAT IS THE PURPOSE OF YOUR REPLY TESTIMONY?

24 fl.. The purpose of my testimony is to respond to the testimony of William C. Deere on

25 behalf of Pacific Bell and the testimony of Mr. Larry Hartshorn on behalf of GTEC

26 Principally, I will address Mr. Deere's testimony setting forth Pacific's position that it

27 will deny competitive local carriers unbundled access to the forward looking and

28 highly efficient Integrated Digital Loop Carrier (IDLe) technology used in the local

29 loop network. At the same time, I address Mr. Hartshorn's failure to include such

30 access in the types of unbundled access GTEG proposes to offer. I also address Mr.



Reply Testimony of
Ernest M. Carter

Page 7 of 31

Deere's claim that in many cases it is difficult to determine the point of separation

i between the feeder and distribution segments of Pacific Bell's network.

Regarding unbundled access to subscriber loops served by the incumbent local

4 exchange carriers using IDLC, my testimony shows that:

.:;, 1. Access to the IDLC technology is critical to the development of local competition

6 for regular telephone services (POTS) and advanced telecommunications

"7 services, such as Integrated Switched Digital Network (ISDN).

8 2. Both Pacific Bell and GTEC propose to deny new entrants access to IDLC.

9 Instead, when a competitor purchases unbundled loops the incumbents serve

lOusing IDLC they propose to move them to "Universal" (not integrated) Digital

II Loop Carrier (UDLC) or copper facilities if available.

12 3. Loops served on IDLC allow a carrier to provide improved service quality at lower

i 3 costs. Pacific Bell's and GTEC's strategy to deny competitors unbundled access

.14 to IDLC for such loops would degrade competitor service quality, increase

15 competitor costs and provide the incumbents a distinct competitive advantage

16 4. Unbundled access using IDLC (Integrated Digital Loop Carrier) technology is

17 technically feasible and more supportive than is access using UDLC (Universal

18 Digital Loop Carrier) of a forward-looking environment which allows competitors

19 to compete with Pacific Bell and GTEC to provide local service through the

20 purchase of unbundled network elements.

21 5. Network architectures and methods for providing access to unbundled loops

22 served on IDLC using Next Generation Digital Loop Carrier and older generation

2.3 Digital Loop Carriers exist, that provide end-to-end digital transmission without

24 intervening service degrading conversions to analog, which the incumbents

25 should use to provide new entrants unbundled access to loops served on IDLe.
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My testimony concludes with the recommendation that the Commission require

2 I::>acific Bell and GTEC to provide new entrants and their customers unbundled

access to the same digital loop technology (IDLC) that Pacific Bell and GTEC utilize

4 to serve their own customers. Otherwise the Commission will provide the incumbents

a blatantly unfair advantage over competitors, frustrate the development of local

6 competition and, thus, deny California consumers more choice of providers and

7 lower prices for access to high quality telecommunications services.

8

9 II ., COMPETITOR REQUIREMENTS FOR IDLC UNBUNDLED ACCESS

because it avoids the manual intervention for service provisioning that occurs with

degradation caused by the analog conversion and dramatically reduces costs

conversion to analog which is inherent to UDLC. This avoids the transmission

IDLC permits end-to-end digital transmission of signals without any intervening

analog and is necessary when the local switch is analog.

absence of a Central Office Terminal (COT) which converts the digital signal to

Loops Carrier, Integrated Digital Loop Carrier (IDLC) consists of a Remote Digital

Terminal (ROT) and a transmission link1 that connects the ROT to the Integrated

As shown in Exhibit EMC1 , which illustrates both "Universal" and "Integrated" Digital

Digital Switch (LOS). The distinguishing characteristics of IDLC from UDLC is the

Digital Terminal (lOT) which is part of and provides the interface with the Local

12

13 A.

14

I ,..,
16

17

18

19

2.0

21

22

23

i 0 Q. PLEASE EXPLAIN THE DIFFERENCE BETWEEN IDLC (INTEGRATED DIGITAL

I I LOOP CARRIER) AND UDLC (UNIVERSAL DIGITAL LOOP CARRIER), AND

WHY ACCESS TO IDLC IS IMPORTANT TO THE COMPETITOR.

1 The current IDLC technologies use a fiber optic cable and SO~'ET (Synchronous Oprical Network) for
the transmission link. In the past Tl Carrier on copper pairs \vere used for the transmission link.
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UDLC and eliminates major investments. Not providing the new entrants access to

')

4

'i

6 Q.

X

9 A.

10

I I

12

13

14

15

16

I ~,

. I

(8

19

unbundled loops using IDLC would cause competitors to suffer degradation in the

quality and increased costs to provide basic telephony services and advanced

telecommunication services which consumers increasingly demand.

DO PACIFIC BELL OR GTEC, IN THE TESTIMONY OF MR. DEERE ON BEHALF

OF PACIFIC BELL AND THE TESTIMONY OF MR. HARTSHORN ON BEHALF

OF GTEC, PROVIDE THE COMPETITOR UNBUNDLED ACCESS FOR IDLC?

No. as stated on page 11, in the answer to Q29, Mr. Deere states that for customers

served on IDLC , Pacific Bell will move the customer to a UDLC facility or to copper

facilities, if available. If neither is available, Pacific Bell will install such facilities and

the competitor will be responsible for the costs.

Similarly, GTEC does not offer competitors unbundled access to IDLC in any of

the options for unbundled access to loops described in Mr. Hartshorn's testimony.

In my opinion, from an engineering perspective, Pacific Bell and GTEC are

asking the Commission to condone anti-competitive discrimination by approving of

their denial of competitor access to the high quality service capabilities and

efficiencies of IDLC technology.

20 Q. ON PAGE 11 OF HIS TESTIMONY, MR. DEERE STATES THAT IDLC WAS NOT

21 DESIGNED FOR THE "FORWARD LOOKING LOCAL SERVICE COMPETITIVE

22 ENVIRONMENT." DO YOU AGREE?

23 A. No, I disagree with Mr. Deere. In the context of his testimony, it would appear Mr.

24 Deere means by this that IDLC was not "designed" in contemplation of an

25 environment which requires Pacific to provide competitors unbundled access to its
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network. That misses the point. Many components of Pacific's existing network were

"designed" prior to passage of the Telecommunications Act and the existence of the

requirement that incumbents provide unbundled access to their networks. The

4 question now is, however, whether such unbundled access is technically feasible.

" As I explain later in my testimony, unbundled digital access to IDLe is currently

(, technically feasible by a variety of means. If Mr. Deere is implying that forcing

"7 competitors to interconnect using UDI_C is more appropriate for the forward tooking

8 local service competitive environment, that's simply not true. Foisting this older

9 generation technology on competitors would impair the quality of transmission2

[() received by competitor customers, incur service provisioning delays to competitor

I I customers, make such service less reliable, and more than double the digital loop

12 carrier and switch terminal investments necessary to provision such service. The

13 following explains this in more detail.

14

15 Q. PLEASE EXPLAIN WHY UDLC IS NOT MORE SUITED THAN IDLC TO THE

16 PROVISIONING OF UNBUNDLED ACCESS TO LOCAL LOOPS SERVED BY

17 DIGITAL LOOP CARRIER?

18 A The following are the major reasons

19 1) UDLC was designed in the 1970's for an analog switching environment. In an

20 analog switching environment it was necessary to convert the digital signal to

21 analog to interconnect with the analog switch. However, the switches now

22 are digital so it is redundant and counter productive to convert the digital

23 signal from the digital loop carrier to analog.

.: The additional analog-ta-digital conversion inherent to UDLC, affects the signal to noise ratio which
llmpairs the quality of transmission, particularly for services using dial-up modems. There is marked
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2) Converting the signal to analog, as is done by UDLC, requires the signal to

be converted back to digital again because the local digital switch needs the

digital signal. The competitor switches and transport network are also digital,

4 so if the incumbent unbundles the loops using UDLC and provides the

:~ competitor an analog circuit, the competitor needs to convert the circuit back

6 to digital to connect it to its switched network. In addition to being costly, this

7 impairs transmission quality. The impairment is caused by a deterioration in

~ the signal to noise ratio which has a serious affect on certain services,

9 particularly those that use a dial-up modem, such as Internet Access.

10 3) Converting the signal to analog involves major additional and redundant

I 1 investments. It requires:

12

13

14

15

16

i)

ii)

iii)

iV)

a COT (Central Office Terminal) to convert the digital signal to analog;

cabling and wiring to connect the analog circuits from the COT to the

Main Distributing Frame;

a Main Distributing Frame (MDF); and

additional floor space, heating, and power.

17 4) When used with a local digital switch. UDLC also requires a major investment

18 in switching equipment (AIU, Analog Interface Units) to convert the analog

19 circuit back to digital. This equipment also causes a need for additional

20 investments for associated cabling to terminate the analog switch ports at the

21 MDF.

22 5) Because UDLC terminates the analog circuits at the MDF, it necessitates

23 manual activities for service provisioning which increases costs and delays

24 service provisioning.

reduction in performance of modems used for Internet Access.



Reply Testimony of
Ernest M. Carter

Page 12 of 31

6) The additional equipment and wiring also adds noise and increases the

probability of circuit failure which affects customers' transmission quality and

service reliability.

~ 7) UDLC is not designed to efficiently provision forward looking digital services,

5 such as those based on ISDN.

6 Thus any suggestion that UDLC is appropriate technology and network

architecture for the forward looking competitive environment is misleading. On

S the contrary, forcing competitors to access unbundled digital loops using UDLC

\) would only serve to frustrate competition and allow the incumbents to perpetuate

1{) their local service monopoly and extend it into the market for the advanced,

11 increasingly demanded, telecommunications services.

12

13 III .- UNBUNDLED ACCESS NETWORK ARCHITECTURES FOR IDLC

14 Q. IS IT TECHNICALLY FEASIBLE FOR PACIFIC BELL AND GTEC TO PROVIDE

15 UNBUNDLED ACCESS FOR LOOPS SERVED USING IDLC?

16 A Yes. Next Generation Digital Loop Carrier (NGDLC) and Digital Cross-Connection

!7 Systems provide the network architecture, features and capabilities to support

18 unbundled access to loops served by digital loop carrier integrated with the local

19 digital switch.

20

21 Q. PLEASE EXPLAIN NGDLC AND HOW IT SUPPORTS UNBUNDLED ACCESS TO

22 LOOPS SERVED ON INTEGRATED DIGITAL LOOP CARRIER?

23 A,. NGDLC became available in the 1990's and was made possible by 3 major

24 technology developments.

25 • One, was the development of low cost fiber optic cables,



4

•

fl

Reply Testimony of
Ernest M. Carter

Page 13 of 31

Two, was the development of SONET technology which results in dramatic

reduction in the cost of the digital loop carrier transmission technology,

and three, Bellcore's development of the generic requirements for the next

generation of IDLCs.

6

9

o

II

12

J4

15

16

17

18

19

20

21

24

INGDLC is a GR-303 compliant digital loop carrier. The Bellcore Generic

Requirements document, GR-303 defines the system requirements for the next

generation of integrated digital loop carriers. These requirements were developed by

Bellcore with the involvement of the digital loop carrier vendors and users, including

the incumbents, and are aimed at current and forward looking service requirements

and operating environments. Compared to the old TR-008 IDLC, the new generation

digital loop carriers with an integrated GR-303 interface with the local digital switch

provide a very powerful and efficient local loop network for the following reasons.

1. GR303 is optimized for ISDN services. ISDN can be provisioned essentially like

POTS (Plain Old Telephone Service) services, whereas TR-008 (previous

generation of IDLC) cannot provide ISDN services.

2. GR303 makes very efficient use of bandwidth and switch terminal capacity. It

does this by assigning a channel to the customer on a call-by-call basis which

means that GR-303 uses a fraction of the transmission capacity and switch

terminal capacity previously required. For example, for an ISDN service, GR-303

requires less than one DSO of bandwidth capacity compared to three DSOs

(some use 2.25 DSOs) using conventional digital loop carriers.

3. GR303 is optimized for forward looking requirements for operations support

systems which provide for highly automated, centralized and remotely located

operations centers.
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4. GR303 supports digital cross-connection functionality without intervening analog

conversion for non-locally switched services, such as foreign exchange lines and

non-switched services such as private lines

;;; Q. PLEASE IDENTIFY THE CRITICAL FEATURES AND CAPABILITIES OF NGDLC

6 THAT FACILITATE UNBUNDLED ACCESS TO LOOPS SERVED BY

INTEGRATED DIGITAL LOOP CARRIER.

8 A. End-to-End Digital Transmission

9 The critically important requirement for competitors to compete is that the incumbent

lObe required to provide new entrants, end-to-end digital transmission without

I I intervening conversion to analog for loops served by IDLC. The digital cross-

I 2 connection functionality permitting end-to-end digital transmission is a "key attribute"

13 provided by GR-303 for IDLC

14 NGDLC Capabilities for the Forward Looking Local Competition Environment

15 There are two important capabilities that NGDLC (GR-303 compliant IDLC) provides

16 to support an environment which will allow local competition to develop through the

17 use of unbundled network elements.

18 1. Multiple Switch Hosting

19 NGLDC supports multiple GR-303 intertaces.3 This means that the NGDLC

20 remote can be integrated with several switches as illustrated in Exhibit EMC2.

21 The Bellcore GR-303 requires that the NGDLC be integrated with a minimum of

1 A GR-303 Interface consists of a 2-28 DSls. DSI ("digital speed one") is the basic digital signal which
has 24 timeslots, or OSOs ("data speed zeros" , or voiceband channels). A minimum of 2 OS Is is required
to provide for redundancy for the EOC (Embedded Operations Channel) and the TMC (Timeslot
Management Channel) used to provide for communications between the switch and the remote, and for
assignment of timeslots on a per-call basis, respectively). Provision of this redundancy (duplicating the
EOC and TMC channels in two DS Is) ensures that service is not interrupted in the event that a DS 1
,~uipment failure occurs


